The global telecommunications sector has been transforming rapidly as a result of deregulation; privatisation; competition from smaller telcos due to their ability to list on NASDAQ index; convergence of media and communication sectors; and driven by rapid uptake of Internet-related activities. Like many businesses, telcos expected to increase market capitalisation through dot.com floats, perceived broadly as a measure of profitability. Despite the recent spate of dot.com crashes, telcos have been actively promoting dot.coms, and even developing electronic markets.
Introduction
Corporate involvement in Internet-based activities and content provision on the Web is increasing, and appears to be becoming compulsory in infrastructure sectors such as telecommunications (Berryman et al, 1998) . Pitroda (1993) suggests that telecommunications is a powerful force for economic development, necessary to co-ordinate development activities, conduct business and operate markets. Cyranek and Bhatnagar (1992) observe that telecommunications is essential for providing access to market information and transactions globally.
In this paper, we study the drivers for change in the evolution of the telecommunications sector. We then look at the opportunities and challenges offered by new technologies, which support and promote eBusiness -both generally and in two disparate economies, Australia and India. These findings are further synthesised from a broad review of the telecoms industry and from a quantitative analysis, making use of market capitalisation as a measure of profitability for telcos. Finally, we have applied three popular economic theories to the findings to gain further insights into our findings.
Methodology
This paper is part of an ongoing research project into eCommerce diffusion within the banking and telecoms sectors, which seeks to identify the effectiveness of dot.coms as an indicator of eBusiness diffusion and success on a sector-by-sector basis. The study takes a positivist approach, where social realities are viewed as a complex of causal relations between events -themselves depicted as an emerging p atchwork of relations between variables (Blaikie, 1993) .
A brief historical trend analysis of the telecoms industry in Australia and India, using document analysis, has revealed major drivers and barriers for the rapid transition of this sector and for the uptake of new technologies such as broadband. Neuman (1997) suggests that document analysis is the systematic analysis of a particular topic, using news media, annual reports, employment records, unpublished and published articles, white papers, industry and consultancy reports, etc. In a field as diverse and as rapidly-growing as the telecoms industry, such an approach enables researchers to gather a wide variety of data and to grasp the essence of a market quickly and effectively.
The document analysis was augmented by a quantitative analysis, using the least squares method, which tested dot.com viability for telcos. Dot.coms are regarded by telcos as a channel for increasing market capitalisation -broadly perceived as a measure of profitability. To test this general view, a preliminary analysis was conducted on three major telcos over a two-year period, in the two economies. We then applied transaction cost theory (Williamson and Winter, 1993; Pant and Hsu, 1996) to the results to provide a more in-depth explanation than was possible from the statistics alone.
Subsequently, the dominant (or neo-liberal) and alternative theories of telecom liberalisation (Bagchi, 2000) ; as well as two well-known theories relating to the uptake of technological innovation -innovation-diffusion theory (Roger, 1995) which classifies the adoption patterns in a society from innovators to laggards, and the catch-up, forge-ahead, fallbehind hypothesis (Abramovitz, 1989) which explores why certain economies catch-up while others forge ahead or fall behind, were applied to the synthesised results to gain a social perspective on the phenomena identified.
The combination of these quantitative and qualitative methods (see, for example, Gable 1994; Mingers and Brocklesby 1997; or Pinsonneault and Krämer 1993 for a more thorough discussion of the benefits of combining qualitative and quantitative research methods) enabled us to gain a better understanding of the impact of new technologies/eBusiness to telcos in these disparate economie s.
Driving Forces in Telecommunications
To compete in the global market, exploiting the opportunities presented by innovation, businesses are increasingly putting pressure on governments worldwide to revise their policies, regulation and the structure of the telecoms sector (Jain, 2001) . Quiggin (1998) notes that until the 1980s the telecoms industry was a publicly owned enterprise in most economies. The 1980s ushered in two critical changes -deregulation and the privatisation of telcos; and the build up of competition in the sector.
Bagchi (2000) identifies two competing theories about policy changes and liberalisation in the telecom sector -the dominant (or neo-liberal) account, and the alternative account (see also McDowell, 1997) . The dominant account suggests that liberalisation is a set of policies which reduce social and political control over market forces, and over the building of production, exchange and property relations more closely, approximating those found in ideal competitive markets (Bagchi, 2000) . Telecoms liberalisation, in other words, would allow increased use of market mechanisms to guide social, economic and political life, loosening State control. The application of this theory is underpinned by the fact that telecommunications are becoming integrated into economic structure and the global environment far more broadly, through participation in international treaties such as the Global Agreement on Tariffs and Trade (GATT) and the International Telecommunications Union (ITU); and through the convergence of technologies (McDowell, 1997) .
By contrast, the alternative theory argues that the historical process of liberalisation in the telecoms sector was linked to a number of distinct national and international issues and processes. This theory portrays the liberalisation of the telecoms sector as a case of the First World winning over the interests of Third World states (McDowell, 1997; Bagchi, 2000) . Westland and Clarke (1999) suggest that with the development of new technologies, customers are demanding innovative communication products, which keep pace with rapid transitions in technology. Many authors (Uehara 1990; Glynn 1992; Kima and Yoon 1992; Ladlaw 1994 ) comment that the impact of restructuring in many countries has been to encourage telcos to become more responsive to business and consumer needs, evolving continuously to remain competitive. Developed countries, in particular, have recognised the need for a responsive, business-focussed, technologically innovative telecoms sector for the growth of the economy (Jain, 2001 ). Mandel and Hof (2001) suggest that the promise of the Internet is dependent on both the widespread introduction of broadband telecommunications delivery to the home, and on the development of high-speed wireless telecommunications 1 . These technologies will not only enable effective business and personal communications from any location, but will enable always-on access and effective work practices from home as well as from networked office environments. For cellular operators, wireless Internet access represents considerable revenue potential, as shown by the success of Japan's digital telecom industry (Yamada, 2000) . In May 2000, Yamada (2000) reported in Industry Standard that 20,000 subscribers join the net every day. However, with the delay in introducing UMTS and other third generation standards and products (NTIA, 2000) most telcos, particularly those which have paid high prices for third generation licences, are feeling the financial pressure of supporting existing services and this is slowing the rollout of broadband. There is an increasing likelihood that a number of small telecom providers may fall by the wayside, as may subscriber growth in second and third-tier markets (Pelline, 1996; Deloitte, 2001) . It is already clear that charges for high-speed Internet access products such as ADSL (Asynchronous Digital Subscriber Line) are increasing in a number of countries (Harrison et al, 1998) resulting in a decrease in consumer numbers, and the overall profitability of telcos (Michael et al., 2001) . Pastore (2001) points to significant consumer interest in obtaining multiple communications services (local, long distance, cable TV, cellular, paging, Internet and high speed access) from a single provider (convenience, single billing, integration, etc). Nonetheless, in many economies smaller telcos have managed to create effective competition in niche markets, often providing services such as cheap international or Internet access by purchasing and rebundling from the larger providers, (for example, Primus Telecom in Australia, Satyam Infoway in India) and have managed to float on the stock exchange, spurring the growth of the entire sector.
EBusiness Opportunities & Challenges

The Australian Telecoms Experience
Australia's National Office of the Information Economy suggests that eCommerce is having a remarkable impact on the communications industry. Telecommunications carriers have an obvious role to play in providing the communication lines and bandwidth to make network access and ultimately eCommerce possible (NOIE, 2000c) . Holmes (2000) notes that in 1989 the independent telecommunications regulator AUSTEL was created to develop increased service competition, private networks and value added network services (VANS). The former PTT monopoly, at that time comprising Telecom Australia and the Overseas Telecommunications Corporation (OTC), was corporatised and partially privatised taking the name Telstra (Quiggin 1998; Holmes 2000 According to Holmes (2000) the costs and benefits of deregulation included the clearing of transaction costs, maximising self-regulation or co-regulation, cost recovery through regulatory charges and relatively non-intrusive regulation. Massive demand growth from 15% annually for voice to 150% for Internet subscription, new investment of US$5 billion, improved efficiency of operators, improved customer focus and service levels, continuous price reductions with costs falling and far more l imited margins for service providers, were some other cost benefits (Holmes, 2000) . Evans and Bonugli (2001) estimated the Australian telecommunications market to be worth A$27 billion in 1998. Orange, the flagship brand of Hutchinson Telecoms, listed on the Australian stock exchange in August 1999, and received licenses for a unique wire-free service which combined local loop with mobile telephony, covering certain metropolitan areas (Orange, 2001) .
Australia has significant advantages from the point of view of telcos, including access to state-of-the-art telecommunications infrastructure, and a highly educated, very technophilic population. In addition to Telstra, which manufactures hardware and provides a solid and significant telecommunications infrastructure, most of the major telecom manufacturers including Ericsson, Nokia, Siemens, etc. have established a presence within Australia. Fels (2001) suggests that the rollout of new telecommunications and infrastructure in Australia has been one of the most important drivers of new competitive forces in the market. The new technologies of broadband and wireless communications are being used to provide comprehensive service packages to household consumers, including pay-television, telecommunications, data and Internet services, and a range of business-to-business applications.
Fels (2001) also suggests that broadband infrastructure is of particular importance to the future of digital services. The potential to utilise the existing copper telephony network, which already passes every Australian house, to provide high speed Internet access opens the possibility of achieving high levels of broadband penetration via services such as ADSL. Telstyle (2001b) estimates the number of DSL connections in Australia will grow to 200,000 by mid 2002 from 59,000 in 2001. Optus was a leader in alternative access with DSL, offering new levels of flexibility. Fels notes, however, that the rate and ultimate extent of such services will depend on the price charged for such services and on demand. Australia has already seen the impact of overly high pricing for new telecommunications services, when ISDN was priced so high that only a very few businesses took it up -with the result that this technology, which is almost a standard for European households, is effectively not used in Australia (Moon, 1999) .
The current hot issues for Australian telcos include broadband IP and Internet connections; local loop bundling; competitive provisioning of universal services in uneconomic areas, convergence and the impact on broadcasting, telecom, and information service markets; and the three year audit of telecoms regulation under the 1997 legislation (Holmes, 2000) . Clear legislative objectives of continuing user benefit through competition at all levels of the market, and consolidation of the competition is required in the telecoms sector (Legard, 2001) . Eastham (2001a Eastham ( , 2001b suggests that online marketplaces represent a significant eBusiness opportunity for telcos in Australia, both to provide higher value services over simple voice and data connections, and to draw them closer to customers. He argues that the main benefits of joining an eMarketplace are reduction in transaction costs for buyers and suppliers; the opportunity for suppliers to find new buyers; and for buyers to find cheaper suppliers. The major telcos in Australia, Telstra and Optus, have already entered the eMarketplace arena (Eastham, 2001a) . However, two of the major Telstra-enabled eMarketplaces closed down i.e. mySAP.com (a joint venture with German enterprise software developer SAP 2 ) and TBX (an e-marketplace for SMEs) following the dot.com meltdown, taking the company out of the online marketplace race against its main rival, Optus (Eastham, 2001a) . Optus has continued to provide eMarketplaces with its Marketsite, a business-tobusiness trading service. Initially, the company was targeting large corporations but, with the launch of Marketsite, has moved into the SME sector, because 300 buyers and suppliers happened to be SMEs (Eastham, 2001b) . Boston Consulting Group research reports suggest that there are 250 eMarketplaces operating in Australia, and that by 2002 there will be 53 (Eastham, 2001b) . Colquhoun (2001a) suggests that the real future for telcos lies in understanding customer requirements and in a willingness to customise service levels, supported by agreements and penalties for non-delivery. The author points to Macquarie Corporate Communications, an Australian telco with a dedicated focus on the corporate market. It is moving away from the traditional voice market with the help of DSL to provide a wider suite of services and is offering tiered levels of service, from entry level to business and first class. Colquhoun (2001a) argues that this kind of initia tive will take telcos up the value chain into the area of IT and managed services. The Australian Telecommunications Industry reports suggest that the major telcos are still 80% reliant on the voice market, which is declining rapidly (i.e. from revenues of 13% in 2000 to 3% in 2001) (Colquhoun, 2001a) . Therefore, more telcos are considering the provision of business services, enabled by eBusiness. Eastham (2001b) suggests that telcos in Australia need to consider whether they should move away from their core competencies. However, there seems to be little choice for telcos other than following market trends, consolidating and re-engineering themselves for competition. As Budde Communication suggests, those that survive will integrate IT offerings with broadband, to form true business partnerships with consumers (Colquhoun, 2001a) .
The Indian Telecoms Experience
Many developing countries have noted the constraint of a state monopoly in telecoms as standing in the way of spurring internal growth and competing in an increasingly global economy (Jain, 2001) . Even though it is a century since telecommunications emerged, developing nations such as India still do not share the benefits of a universally distributed telecom service (Maxwell, 2000) . Granting monopolies in the sector to create a barrier to market entry is most common in emerging economies. Jain (2001) notes that the process of introducing new telecoms reforms and structures is complex in a country like India. Maxwell (2000) adds that with the advent of Internet telephony, there is a serious threat to the national telecoms providers. Emerging economies are trapped between the need to attract private capital to upgrade their telecoms network and the conflicting desire to develop their strategic goals -both of which require significant funds.
The Indian telecoms sector was wholly under government ownership until 1984, and was characterised by under-investment, outdated equipment and growth below the potential of the market (Jain, 2001; India Infoline, 2001; Sinha, 1997 , Dhar, 2001 ). The Post and Telegraph was separated from the sector in 1985 to form the Department of Telecoms or DOT (Jain, 2001; India Infoline, 2001; Sinha, 1997) . Subsequently, DOT set up two public sector corporations, Mahanagar Telephone Nigam Limited (MTNL) and Videsh Sanchar Nigam Limited (VSNL).
While MTNL took over the operation, maintenance and development of telecom services in the metropolitan areas of Mumbai and New Delhi, VSNL was set up to plan, operate, develop and accelerate international telecom services in India (Jain, 2001; India Infoline, 2001; Sinha, 1997) . MTNL enjoyed a monopoly position in the two metropolitan cities, until recently; but VSNL was given a monopoly over all international access to India through its gateways (India Infoline, 2001 ). The Indian government created these corporate organisations in order to allow greater decision-making autonomy and flexibility. However, realising that major decision making including policy formulation and that regulation of the sector remained with DOT, the government created a new organisation named the Telecom Commission, with representatives from many government departments including electronics and finance (Jain, 2001; Dhar, 2001) . In 1997, a separate regulatory body, the Telecom Regulatory Authority of India (TRAI) was formed by an act of Parliament, with the main function of finalising toll rates and settling disputes between the main players (India Infoline, 2001; Bagchi 2001) . However, TRAI was not given regulatory authority over DOT, and the telecoms sector itself still remained under the control of DOT.
Following the National Telecom Policy of 1994, the government announced private participation in basic and cellular services. The country was divided into 20 'circl es' and one private operator was allowed to compete with the DOT in each of these circles. However, DOT was to give the licenses to operators with a fee. This was the major flaw -DOT was able to drive out much of the competition with heavy license fees and tariffs (Bagchi, 2001) . This led to the announcement of the National Telecom Policy of 1999, taking into account the convergence and existing anomalies in the sector (Bagchi, 2001) .
Jhunjunwala and Ramamurthy (2001) argue that telecoms sector revenues a re basically boosted by Internet connections. The introduction of private ISPs has contributed greatly to this momentum. Following the National Telecom Policy of 1999, 70 ISPs have become operational in India. The government also allowed several ISPs to s et up international gateways to the Internet, bypassing the VSNL monopolised gateway (Bagchi, 2001) In addition to opening up international telephony, the government also decided to end VSNL's monopoly, two years before the WTO-set deadline of 2004 . Jhunjhunwala (2001 argues that the availability of telecoms equipment and technology is crucial for the development of the sector in a developing country. To build research and develop technology suited to Indian climatic conditions, the Centre for Development of Telematics, an autonomous organisation, was set up in the early 1980s (Jain, 2001) . CDOT was able to champion the idea of technology for the masses, with rural automatic exchanges designed specifically for Indian climatic conditions. Many regional areas including villages, small towns and B class cities were connected and public telephone booths became part of Indian society. An indigenously developed technology, adaptable for Indian conditions, was successful and, by end of the year 2000, 10 million of the 20 million lines installed in India were using CDOT exchanges (Jain, 2001) .
However, as Jain (2001) points out, DOT had a detrimental impact on the success of CDOT exchanges by not accepting this technology until some time during the early 1990s, pushing indigenous manufacturers into financial difficulties. At the same time, multinationals used this policy to their advantage, by raising the price of imported exchanges. The success of CDOT did, however, help the government in negotiating cheaper pric es for other imported exchanges in the following years (Jhunjunwala, 2001) .
Several technological changes made it imperative for the government to view IT, telecoms and broadcasting legislation in a coherent and convergent manner, which led to the drafting of the Information, Communications and Entertainment Bill (Jain, 2001) . In 2000, the Communication Bill 2000 had the objective of facilitating the development of a national infrastructure for an informed society. This Act of Parliament will establish a l icensing framework for carriage and content of information in the converging areas of television, broadcasting, data communications, multimedia and other technologies. The Bill aims at creating a super regulator for the broadcasting and telecoms industries (Bagchi, 2001) .
India only has an approximate tele -density of only 2 fixed lines per 100 persons (India Infoline, 2001) , as compared to Australia's tele -density of 1 fixed line per 1.5 persons (Worldroom, 2002) . However, telephone penetration is not dependant on phone ownership. As in many developed countries, private space in houses is not abundant, and phones tend to be shared. In many interior areas, public call offices or telephone booths tend to be used (Jain, 2001 ). The socio-economic changes within the country spurred by the Internet have seen the emergence of cyber cafes and computer institutes all over the country. Interestingly, this development has been accentuated by the growing need for technology education within the country, essentially facilitated by the growing software industry. Although telephones may not have reached every home, cyber cafes are in great demand.
The Indian telecoms sector is considered one of the fastest growing in the world, growing at an average of more than 20% over the last 4 years. It is expected to witness rapid growth in cellular, radio-paging, value-added services, Internet and global communication by satellite (GMPCS) services. The government is currently undertaking several regulatory and policy initiatives, making India an ideal environment for foreign direct investment (investindia, 2001 ). In July 2001, CIOL (2001c) reported that the telecoms sector in India is attracting foreign direct investment, despite the bureaucratic hurdles. The new regulatory policy does not seem to have constrained this flow of funds. While 44% of these investments were for cellular mobile services, 27% was aimed at telecoms companies which manufacture telephone equipment. With the entry of national long distance providers, domestic investments in the sector have also remained steady.
In (CIOL, 2001b) . The broadband market in India is expected to soar (CIOL, 2001a). As India has the highest cable penetration percentage of 46.8% among low telephone penetration countries (Nagaraj, 2001) , the market for broadband is very active (CIOL, 2001a) . However, according to IDC although cable is widespread across the country, the existing broadband infrastructure is not suitable for two-way communicatio n and the price of upgrading this technology is very high. Despite these problems, there is a drive for cable modems, particularly by work-at-home households and Internet users. Future expansion of the data-over-cable market is expected to be d 4 riven by i ncreased Internet use and development of compelling image/video rich applications and IP telephony services (CIOL, 2001a) . The DSL market is expected to grow, but is still plagued by distance limitations, regulation issues, installation and provisioning challenges, competition from other broadband technologies, cable modems on the residential area, fixed wireless and other high-speed technologies from the business market (CIOL, 2001a) . Fixed Wireless Access (FWA) 5 is becoming attractive, as it allows competitive providers to bypass the local loop generally controlled by incumbent carriers. FWA is also well suited for rural and regional installations. Satellite is still an unexplored broadband access technology, which has immense potential for a country as large as India. IDC has estimated direct access subscribers will reach 2.1 million in 2005 with a CAGR of 114% (CIOL, 2001a) . Major telcos such as MTNL and VSNL have recognised the fact that eCommerce is a key to their future success, with private competition arriving at an increasing rate. MTNL, for example, has put in place several IT systems such as CSMS (Customer Support Management System), FRS (Fault Repair System), DQ (Directory Enquiry), FMS (Financial Management System), IVRS (Interactive Voice Response System) and accounting and billing systems. Projects for Dataware housing, call centres, e-commerce billing mediation, new IT policy consultancy projects are also in the pipeline (MTNL, 2001) VSNL plans to open more international gateways, satellite and cable communications. Currently, it offers many services online to individuals and business consumers. In February 2001, Tata -India's biggest and most trusted conglomerate won 25% stake in this telco (Menon, 2002) . This strategic move and the subsequent global networks, which these moves imply, are bound to take VSNL further into eBusiness success. However, eCommerce revenues are still nascent and unpredictable for the sector.
Dot.com Viability -an Analysis
The document analysis provided in the preceding sections of this paper, while providing a foundation for research into the sector, lacks generalisability. To understand whether dot.com floats had any effect on the growth of market capitalisation for telcos in Australia and India, we conducted a statistical analysis using the least squares method. Three significant telcos from each economy were selected for this analysis, on the basis of their comparability, size and visibility in the economy.
The model estimated is: SIZE it = ß oi + DA ß 1i + ß 2i Trend + ß 3i DA Trend + e it (4.1) where Size it is the market capitalisation of the telecoms organisation i in period t ; Trend is a linear time period (which increments each period); DA is a dummy variable which takes the value of 0 before the organisation floated a dot.com and 1 after the company floated a dot.com; ß 0i , ß 1i , ß 2i, ß 3i are unknown company-specific parameters to be estimated; and e it is assumed to be N (0,σ 2 i ). The results of analysing the telecoms sector sample are reported i n The p value of ß 2i (the rate of market capitalisation growth before floating the dot.com) was indicated as statistically significant for only one organisation out of the three investigated, per economy. For Australia, the range of ß 2i was between 18.501 and 2753.446. However, only Optus with the ß 2i value of 1374.988 had a significant p value of 0.000.
Similarly, for India, the ß 2i values ranged between 131.491 and -1076.258, and only MTNL indicated a significant ß 2i of 131.491 with a p value of 0.000.
From these disparate results, it appears that floating a dot.com entity was rather insignificant or negative for Australian telcos, but was indicated small but positive growth levels for Indian telcos. It seems possible that telcos in Australia are driven by the 'long term' benefits which have not yet shown up, while Indian telcos are capitalising on the 'new economy aura' of telecommunications created by the media. It is intriguing that, despite these disparate results, and the apparently low impact on market capitalisation, telcos in both economies still seem keen on floating dot.coms and developing this channel. We explore this insight, applying the transaction cost theory to these results, in the next section.
Transaction Cost Theory -Application to Telcos
Transaction Cost Theory (Pant and Hsu, 1996) suggested that 4 types of transaction costs could be reduced through web-based business: bounded rationality, opportunism, market uncertainty, and asset specificity.
Bounded rationality refers to the fact that human beings have limited information storage, retrieval and processing capacity, adding to transaction costs. Web based businesses can use the global facilities of information storage, retrieval through powerful search engines, and accessibility across the organisation and virtual linkages to other organisations, extending the value chain, without incurring additional costs. While the Indian telcos seem to be enthusiastic about eliminating the expensive systems by imbibing the Internet based ne w technologies and systems, Australian telcos have taken the further step of migrating to the Web, which initially is not cost-effective. However, the telcos seem to be enthusiastic about a network effect 6 within a technophilic population, which will in the longer term reduce their transaction costs. Opportunism refers to the way in which information is distorted when reaching the consumer. It is becoming essential to become 'net certified' or transparent to enable evaluation and feedback by consumers on the Web. Driven by the growth of 'informed customers' in India and the demands of the younger generation, telcos in both economies are using the dot.com channel as a profitable, yet low transaction-cost venture.
Market uncertainty is a transaction cost involved in market research. With globalisation and increasing reach of products and services in the telecom sector, tools such as online surveys are not only reducing costs, but are also empowering the consumer through 'design your own' options. The uneven, high population volume in India and the long distances in Australia -both attract high transaction costs in the area of market research. The telcos can reduce their costs in this area, in the longer-term, by making use of web-based technology.
Asset specificity is a transaction cost associated with the Web, which is changing the business scenario from competition to collaboration. The move is towards standardisation, through systems such as Web Based EDI and, which reduces overall transaction costs for all collaborators within a supply chain. In both economies, telcos are moving towards collaborative networks through online ventures to reduce transaction costs.
Although floating a dot.com entity may or may not have benefited the telcos significantly, the integration of online services through dot.com floats is bound to help them remain profitable in today's volatile, and competitive marketplace. Clearly, there is an opportunity for progressive telcos to benefit from using online ventures to promote and offer their services.
Cross-economy Perspectives
In this section, we have synthesised the document based investigation and the quantitative analysis by applying various theories, deriving a cross-economy perspective to the telecoms sector.
The application of the neo-liberal account to the Australian and Indian contexts would suggest that both countries, to a certain extent, had to increasingly become a part of the global integration of telecoms through participation in GATT and international institutions such as the International Telecommunications Union. In addition, with the increasing convergence of technology, policy liberalisation has become imperative. From the alternative theory perspective, the opening up of the telecoms sector and the introduction of foreign capital investments have been part of India's response to general World Bank structural adjustments and First World interests have played a significant role in precipitating a large mass market in India (Mody, 1995) .
The experiences of these two countries suggest that government policy; deregulation and demand are critical for growth in the telecoms sector. Having gone through the process of de-regulation in the 1990s, and with technology convergence adding a further dimension to the alternatives available, the hold of government over the telecoms sector is loosening. Interestingly, this formerly bureaucratic sector seems to have benefited to a large extent from IT/eBusiness diffusion, which is reflected in the convergence bills proclaimed in both countries studied. In Australia, Telstra (still majority-owned by the State) has more or less controlled competition through license fees and restricted entry to competition in critical areas. Similarly, in India, DOT has more or less controlled the sector, restricting entry through high license fees and union-supported influence on government policy. It has been market forces, rather than government fiat, which has introduced effective competition to these two megalithic organisations.
The well-researched innovation-diffusion theory of Rogers (1995) , extended lately by many authors (Sonnenwald et al 2001 , Agarwal et al, 1998 Sellitto 2001) classifies adoption patterns within social groups into innovators, early adopters, early majority, late majority and laggards. Innovators are classified as highly venturesome, mobile, daring and risk taking, usually found in societies, which are able to absorb unprofitable innovations and apply highly complex technical knowledge with a higher degree of uncertainty. Early adopters are upwardly mobile, successful opinion leaders who form role models in any society. Early majority are deliberate before adopting an innovation although they are keen to be active in the uptake of new technology, while the late majority are cautious and respond only to necessity. Laggards are usually isolated, suspicious of innovation, and have limited resources.
Applying these variables to the Australian telecoms scenario, the society is more or less spread between innovators, early adopters and the early majority. This technophilic mindset, spurred also by the demands of the upwardly mobile younger generation, has enabled telcos to further experiment with eBusiness ventures. There is more or less early/rapid adoption of telecoms innovations in Australia. The country is also able to absorb unprofitable ventures and is a test-bed for many innovative telecoms services (for example, Orange One). By contrast, the Indian telecoms scenario indicates more a picture of late majority to laggards, if the statistics are any indication. The society has had limited resources to absorb unprofitable innovations and the majority of the population has historically responded only with caution and economic necessity. Interestingly, the growing uppermiddle class, characterised by the computer professionals, is increasingly driving the diffusion of technological innovation. Many of these professionals are non-residents willing to invest in innovative telco ventures, as they are seen as progressive icons for the economy. The increasing popularity of mobile phones in metropolitan cities, broadband and DSL seems to indicate this move.
This analysis may be further augmented and explained through the catch-up, forge ahead, fall behind theory, developed by Abramovitz (1986), which argues that some economies try to catch-up with others, others fall behind, and yet others forge ahead as a result of the attitude of the population in general. Telcos in developed economies such as Australia are finding it harder to migrate their population to ever-renewed technology variations. Although technophilic and rapid adopters of new technology, the population is sceptical of the 'media hype' surrounding telcos, which are typically classified as 'new economy' ventures. The decline in dot.com stocks, especially telcos, has further added to this scepticism. To forge ahead and keep up with their counterparts, telcos in Australia need not only to innovate consistently, but also to be visibly cost-effective for the consumer.
Developing economies such as India, by comparison, are plagued by weak infrastructure, especially in terms of telecommunications. However, unlike Australia, telcos are viewed as 'new economy' icons by the rapidly growing upper-middle -class professionals, driven by the catch-up attitude. These role models are pressuring the government to develop new initiatives, for a faster, more innovative, yet more cost-effective spread of telecoms services country-wide, harnessing the power of eBusiness. In a bid to catch-up with developed economies, the government has, in turn, become responsive to this demand. However, the legacy of bureaucratic government ownership still casts a shadow on the sector, slowing its progress.
Conclusions
Clearly, despite the threats of new entrants and technologies, there is enormous opportunity for dynamic telcos to capitalise on the opportunities offered by eBusiness. This paper has highlighted the importance of technology infrastructure, together with population size and distribution, as well as the general attitude towards innovation and adoption in the growth of telcos.
Australia, a high-technology country with a well-developed infrastructure, has been able to take advantage of many of the current telecommunications advances, but is hampered by a saturated market, a small population (which makes it difficult to support a large number of telcos), and a very expensive, geographically wide-spread rural sector. India, by contrast, has a huge population, which is much more evenly spread g eographically (despite the dominance of two very large cities), but is hampered by the slow spread of technological infrastructure and a strongly bureaucratic development style.
In these very disparate economies, the growth of the telecommunications sectors has proceeded in a surprisingly similar manner -although the two countries have reacted differently to the dot.com floats by telcos. Our statistical analysis indicates the Australian share purchasers have not responded positively to this development -possibly seeing the telecoms sector as a less attractive vehicle for quick share profits. Indian purchasers, by contrast, have shown more enthusiasm for telcos floating dot.coms, with a resultant increase in market capitalisation, although this increase is still marginal. The application of innovation-diffusion and catch-up theory appears to suggest that India may be able to by-pass its weak infrastructure developments, harnessing the power of eBusiness and with the support of the growing 'catch-up' attitude of the public. Ironically, Australia may actually be suffering from its wealth of existing infrastructure and scepticism concerning telcos by the public as it attempts to take up the wireless/broadband challenge of the 21 st century.
Clearly, these results can only be considered preliminary in nature. We plan to extend our analyses to other countries to test the tentative explanations suggested here. One particularly interesting comparison will be with the Accession countries of the former Eastern bloc, such as Poland, Hungary, the Czech Republic, etc. -many of which have also decided to by-pass the creation of wide-spread fixed telephone networks. Their decision to move directly into wireless telephone networks will provide a fascinating comparison with India's experience.
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